Background Evidence suggests that brief interventions in the trauma care setting reduce drinking, subsequent injury and driving under the influence (DUI) arrest. However, evidence on the effectiveness of these interventions in ethnic minority groups is lacking. The current study evaluates the efficacy of brief intervention among whites, blacks and Hispanics in the United States. Methods We conducted a two-group parallel randomized trial comparing brief motivational intervention (BMI) and treatment as usual with assessment (TAU+) to evaluate treatment differences in drinking patterns by ethnicity. Patients were recruited from a level 1 urban trauma center over a 2-year period. The study included 1493 trauma patients, including 668 whites, 288 blacks and 537 Hispanics. Hierarchical linear modeling was used to evaluate ethnic differences in drinking outcomes including volume per week, maximum amount consumed in 1 day, percentage days abstinent and percentage days heavy drinking at 6-and 12-month follow-up. Analyses controlled for age, gender, employment status, marital status, prior alcohol treatment, type of injury and injury severity. Special emphasis was given to potential ethnic differences by testing the interaction between ethnicity and BMI. Results At 6-and 12-month follow-up, BMI significantly reduced maximum amount consumed in 1 day (P < 0.001; P < 0.001, respectively) and percentage days heavy drinking (P < 0.05; P < 0.05, respectively) among Hispanics. Hispanics in the BMI group also reduced average volume per week at 12-month follow-up (c 2 = 6.8, df = 1, P < 0.01). In addition, Hispanics in TAU+ reduced maximum amount consumed at 6-and 12-month follow-up (P < 0.001; P < 0.001) and volume per week at 12-month follow-up (P < 0.001). Whites and blacks in both BMI and TAU+ reduced volume per week and percentage days heavy drinking at 12-month follow-up (P < 0.001; P < 0.01, respectively) and decreased maximum amount at 6-(P < 0.001) and 12-month follow-up (P < 0.001). All three ethnic groups In both BMI and TAU+ reduced volume per week at 6-month follow-up (P < 0.001) and percentage days abstinent at 6-(P < 0.001) and 12-month follow-up (P < 0.001). Conclusions All three ethnic groups evidenced reductions in drinking at 6-and 12-month follow-up independent of treatment assignment. Among Hispanics, BMI reduced alcohol intake significantly as measured by average volume per week, percentage days heavy drinking and maximum amount consumed in 1 day.
INTRODUCTION
There is substantial evidence that brief intervention in the trauma care setting reduces drinking and risk of future injury [1] [2] [3] [4] [5] . For example, Schermer et al. found that rates of arrest for driving under the influence (DUI) 3 years after admission for an alcohol-related injury were cut in half with a brief intervention [2] . For every nine interventions provided, one DUI arrest was prevented. Moreover, these interventions confer $3.81 in cost savings for every dollar spent [3] . Thus, brief interventions in the trauma care setting have individual, organizational and social benefits. However, prior studies in the United States have been conducted with predominately Caucasian samples and have neglected the influence of ethnicity on drinking outcomes.
In general population surveys conducted in the United States, patterns of alcohol consumption have been found to vary across ethnic groups. In comparison to white men, black and Hispanic males who drink more frequently engage in heavy drinking [6] . Hispanic and black males have longer careers of heavy drinking than their white male counterparts, even if they begin drinking later in life [7] . Moreover, for any given level of consumption, ethnic minority populations experience more negative health and social consequences of drinking than whites [8] . For example, among drinkers, black and Hispanic males in comparison to white males have higher rates of experiencing three or more alcohol problems [6, 9] . While differences in socio-economic status and health insurance coverage across ethnic groups may impact treatment utilization, blacks and Hispanics with alcohol abuse or dependence are significantly less likely than comparable whites to receive formal treatment [10] [11] [12] . When they do seek treatment, ethnic minorities often present with characteristics that tend to be associated with lower rates of success (e.g. lower income, less education, more extensive family histories of alcoholism, poorer physical health, greater unemployment and legal problems) compared with whites [13, 14] . Despite more complex treatment needs, ethnic minorities are less likely to receive specialty treatment or multiple episodes of care [13] . As a result of these observed trends, it was hypothesized that ethnic minorities would be less likely to respond to brief intervention, as they would tend to require more intensive intervention or treatment.
In this clinical trial, blacks, whites and Hispanics were assigned randomly to treatment as usual with assessment (TAU+) or assessment plus brief motivational intervention (BMI). The primary aim of this study was to evaluate potential ethnic differences in drinking outcomes following brief intervention in the trauma care setting. The primary drinking outcomes of interest were volume per week, maximum number of standard drinks consumed in one day, typical quantity consumed, percentage days abstinent and percentage days heavy drinking. It was hypothesized that that brief intervention would be less effective in reducing drinking among blacks and Hispanics.
METHODS

Study recruitment
Patients were recruited from an urban level 1 trauma center between May 2003 and May 2005. All enrolled participants provided written informed consent to participate in the study. Subjects were compensated $25 for the baseline assessment and $50 for the 6-and 12-month follow-up assessments. The study procedures were approved by the Committee for the Protection of Human Subjects at the University of Texas Health Science Center at Houston and the Institutional Review Board of the hospital where data were collected. In addition, a certificate of confidentiality was obtained from the National Institute on Alcohol Abuse and Alcoholism
Screening and enrollment
Study recruitment and follow-up rates are presented in Fig. 1 . Sampling was limited to injured patients who identified themselves as black, white or Hispanic. Injury was defined as an intentional or unintentional event caused by an external factor, even if a medical condition was a causal factor. The final sample of patients (n = 1493) randomized to TAU+ or BMI consisted of 668 whites (45%), 537 Hispanics (36%) and 288 blacks (19%). Forty-seven per cent (n = 253) of the Hispanic population identified Spanish as their primary language were interviewed by a bilingual clinician.
Patients were excluded from participation if they were (i) less than 18 years of age; (ii) spoke neither English nor Spanish; (iii) they had no identifiable residence; (vi) were under arrest or in police custody at the time of admission or during their hospital stay; (v) were judged by the trauma care or research staff to be actively suicidal or psychotic; (vi) were victims of sexual assault; or (vii) had a medical condition that precluded a face-to-face interview. Patients who were intoxicated at the time of their injury or presented with a Glasgow Coma Scale (GCS) Յ14 were monitored by research staff for inclusion in the study. Patients with a GCS Յ14 that did not resolve prior to discharge were not eligible for screening or enrollment. As a prerequisite for recruitment, all patients had to demonstrate orientation to person, place and time. Injured patients were eligible for participation in the study following medical stabilization and prior to discharge from the hospital, regardless of the patient's length of stay.
Patient recruitment was limited to Thursday to Monday from 9 a.m. to 6 p.m. Prior studies suggested that these hours were the most efficient times to screen and enroll patients [15, 16] . To minimize the impact of screening procedures on medical care, a sequential screening process was employed, e.g. subsequent screening procedures were implemented only if the patient screened negative on prior screening criteria. Screening consisted of four sequential criteria: (i) clinical indication of acute intoxication or alcohol use or positive blood alcohol concentration (BAC); (ii) self-reported drinking 6 hours prior to injury; (iii) at-risk drinking as per National Institute on Alcohol Abuse and Alcoholism (NIAAA) guidelines (e.g. seven drinks/week women, 14 drinks/ [17] [18] [19] . Trauma center staff in collaboration with study clinicians attempted to screen all eligible trauma activations during the study period. An assessment of the screening procedures including strengths and limitations has been discussed elsewhere [20] .
Assessment
Drinking outcomes were assessed as follows.
Alcohol use
Since intentional and unintentional injuries have been found to depend on patterns of drinking in addition to average volume of alcohol consumption several measures of alcohol consumption were assessed at intake and follow-up [21] . Quantity and frequency of alcohol consumption was determined at baseline, 6-and 12-month follow-up using a graduated frequency [22, 23] . One standard drink was defined as 12 ounces of beer, 5 ounces of wine or 1.5 ounces of hard liquor [24] . Weekly alcohol volume was calculated using the basic quantity/ frequency approach by multiplying usual quantity of drinks per occasion by frequency of drinking [24] . In addition, the maximum amount consumed in 1 day was collected. At 6-and 12-month follow-up, percentage days abstinent was estimated using frequency of drinking. Percentage days heavy drinking was calculated by dividing the frequency of drinking five or more per occasion by the frequency of drinking.
TAU+ and BMI
Patients were randomized to either TAU+ or an assessment with BMI using a permuted block design (block size 6) to ensure approximately equal distribution of patients according to their race/ethnicity. To reduce interviewer bias, study clinicians were blinded to patient randomization prior to completion of the baseline assessment. All patients, regardless of treatment assignment, received information regarding hospital and community services relevant to the injured patient. This information included, but was not limited to, substance abuse treatment and self-help groups and the availability of drug and alcohol counselors. Information pertaining to hospital and community resources relevant to the care of injured patients was also provided. All patients were also provided handouts regarding the effects of alcohol, definition of at-risk drinking and strategies to quit or cut down.
TAU+
Following the initial assessment, all patients assigned to TAU+ were provided with patient handouts. This was consistent with general practice for treating patients with alcohol problems at the level 1 trauma center at the time the clinical trial was conducted.
BMI
BMI with injured patients has been described elsewhere [25, 26] . In short, the primary components consist of acknowledging the patients responsibility for changing drinking, encouraging the patient to explore the pros and cons of drinking, assessing importance, confidence and readiness to change drinking behavior, reinforcing the patient's sense of self-efficacy and providing support for any efforts or intention to quit drinking or reduce harm associated with drinking, including injury. Information pertaining to alcohol use and treatment resources was provided upon request by the patient or was provided upon patient request or with their permission (i.e. in a manner consistent with the principles of motivational interviewing). 3) behavior counts were determined from the MISC ratings. With the exception of the percentage of complex reflections in which some audiotapes were below threshold proficiency (>40%), the means and 95% confidence interval (CI) indicated that therapist behaviors were at or above the threshold or expert proficiency levels.
Training and supervision
Follow-up assessment
Research staff blind to treatment assignment conducted follow-up assessments by telephone at 6 and 12 months. Of the patients eligible for follow-up, 1062 (77%) completed a 6-month assessment and 907 (66%) completed a 12-month assessment. Hispanics [odds ratio (OR) = 0.59, 95% CI = 0.43-0.83] were less likely to complete 6-month follow-up. There were no significant predictors of loss to follow-up at 12 months.
Statistical analysis
Longitudinal analyses were conducted using hierarchical linear modeling (HLM) of drinking outcomes with random effects for subject and time within subject using HLM version 6.04 [27, 28] . The primary outcomes of interest in this study were volume per week, maximum amount consumed in 1 day, percentage days abstinent and percentage days heavy drinking. Volume per week and maximum amount per occasion were log-transformed. Analyses controlled for age, gender, employment status, marital status, education, prior alcohol treatment, type of injury and injury severity.
In longitudinal analysis, outcomes are often modeled as related linearly to time (e.g. Raudenbush & Bryk, chapter 6) [27] . In the current study, inspection of the data revealed generally large differences between baseline and 6-month levels and much smaller differences between 6 and 12 months. Therefore we treated time as categorical and represented 6 months and 12 months as dummy variables, relative to baseline as the reference category [29, 30] . We fitted one model for each outcome, for a total of four analyses. Within each analysis, we assessed potential modification effect of ethnicity on treatment (treatment by ethnicity interaction). Because these interaction effects were anticipated a priori, we modeled effects of treatment as possibly different for each ethnic group. A c 2 statistic provided a test of each null hypothesis that the effect in question was equal to zero. When no significant treatment effects were observed, changes in drinking outcomes across time were examined, pooling across treatment and ethnic groups which did not differ significantly. When treatment effects were observed, similar tests for changes in drinking outcomes across time were conducted for TAU+. The effect size and magnitude of change are reported when applicable. The observed effect sizes were calculated by dividing the difference between the observed mean changes for TAU+ and BMI by the pooled standard deviation (SD) [31] . Effect sizes ranged from small (approximately d = 0.20) to medium (d = 0.50) [32] . Table 1 shows demographic and other relevant characteristics for whites, blacks and Hispanics in the BMI and TAU+ intervention groups. c 2 tests were conducted within ethnic groups to compare patients assigned to TAU+ and BMI in terms of age, gender, marital status, education, employment status, income and type of injury. Within ethnic groups, t-tests were conducted to compare patients assigned to TAU+ and BMI in terms of frequency of five or more standard drinks per occasion, average number of standard drinks consumed per week and maximum number of standard drinks in one day, alcohol abuse or dependence and drug use or dependence. Whites in the TAU+ group were less likely to be male (P < 0.01), less likely to report their income (P < 0.05) and had fewer drinks the day of their heaviest drinking occasion (P < 0.05). Blacks assigned to TAU+ group were more likely to be female (P < 0.05). Hispanics assigned TAU+ had significantly fewer percentage days heavy drinking (P < 0.05). In addition, differences in demographic characteristics and baseline drinking patterns were tested using a c 2 or one-way analysis of variance (ANOVA) and Tukey's post-hoc comparisons. In terms of demographic characteristics, Hispanics were younger (F(2,1490) = 67.2, P < 0.01; Tukey's HSD <0.01) and more likely to have less than a high school education (c 2 = 2.8, P < 0.01), to be male (c 2 = 21.5, P < 0.01) and to be employed (c 2 = 47.9, P < 0.01) than either blacks or whites. In comparison to whites and blacks, Hispanics had a greater percentage days abstinent (F(2,1490) = 18.1, P < 0.01; Tukey's HSD <0.01) and heavy drinking (F(2,1490) = 29.5, P < 0.01; Tukey's HSD <0.01). Whites were less likely to be single (c 2 = 79.9, P < 0.01) and had higher incomes (c 2 = 1.8, P < 0.01) than blacks and Hispanics. Finally, blacks consumed less on one occasion than whites and Hispanics (F(2,1490) = 67.2, P < 0.01; Tukey's HSD <0.01).
RESULTS
Analyses pertaining to volume per week, maximum amount, percentage days abstinent and percentage days heavy drinking by ethnicity are reported in Tables 2, 3, 4 and 5. First, changes in drinking outcomes week from baseline to 6-and 12-month follow-up for each ethnic group by treatment condition are presented (Tables 2a,  3a , 4a and 5a). Secondly, the effects of BMI on drinking outcomes by ethnicity are reported (Tables 2b, 3b, 4b and  5b) . Thirdly, the results of tests for changes in drinking outcomes across time when no significant treatment effect was observed or for the TAU+ condition when a treatment effect was observed are presented (Tables 2c,  3c , 4c and 5c).
Volume per week
There was no significant interaction between ethnicity and treatment at the 6-month follow-up (c 2 = 3.0, df = 2, Significant differences between treatment as usual with assessment (TAU+) and brief motivational intervention (BMI) within ethnic group; b mean (standard deviation). P = 0.22; results not shown). Furthermore, no significant treatment effect was observed at 6 months for whites, blacks or Hispanics (Table 2b) . Combining all three ethnic groups and both treatment conditions, all participants reduced significantly their average volume per week by six standard drinks per week (SD = 22.7; results not shown) at 6-month follow-up (c 2 = 141.6, df = 1, P < 0.001; Table 2c ). In addition, those who were employed (B = 0.36, SE = 0.14, P < 0.01) or collegeeducated (B = 0.64, SE = 0.16, P < 0.0001) consumed more standard drinks per week than the unemployed or those with less than high school education at 6-month follow-up (results not shown). In contrast, patients with more severe injuries consumed fewer standard drinks than those with less severe injuries (medium versus low: B = -1.0, SE = 0.22, P < 0.0001; high versus low: B = -1.7, SE = 0.33, P < 0.0001) at 6-month follow-up (results not shown).
A significant treatment ¥ ethnicity interaction was observed at the 12-month follow-up (c 2 = 7.1, df = 2, P = 0.03; results not shown). The treatment effect among Hispanics was significant at 12-month follow-up (c 2 = 6.8, df = 1, P = 0.01; Table 2b ). Hispanics in the BMI group reduced the average number of standard drinks consumed per week by 8.9 (SD = 26.2; Table 2a ) at 12-month follow-up. However, the effect size was small (d = 0.14). There was also a significant decrease in volume per week among Hispanics in the TAU+ group at 12-month follow-up (c 2 = 42.1, df = 1, P < 0.001; Table 2c ). Hispanics in the TAU+ group reduced their volume per week by an average of 5.7 standard drinks (SD = 17.9; Table 2a ). No significant treatment effect was observed among whites and blacks at 12 months.
When combined, whites and blacks in the TAU+ and BMI groups reduced their maximum amount significantly at 12-month follow-up (c 2 = 26.8, df = 1, P < 0.001; Table 2c ) by an average of 3.9 standard drinks per week (SD = 22.9; results not shown). In addition, at 12-month follow-up patients with an intentional injury (B = 0.37, SE = 0.17, P < 0.05) and a college education (B = 0.39, SE = 0.17, P < 0.01) consumed more standard drinks per week than those with an unintentional injury or those with less than a high school education, respectively (results not shown). In contrast, patients with more severe injuries consumed fewer standard drinks than those with less severe injuries (medium versus low: B = -0.70, SE = 0.23, P < 0.01; high versus low: B = -1.1, SE = 0.35, P < 0.01) at 12-month follow-up (results not shown).
Maximum amount
A significant treatment ¥ ethnicity interaction was observed at 6-month follow-up (c 2 = 6.6, df = 2, P = 0.04; results not shown). The treatment effect for Hispanics was significant at 6-month follow-up (c 2 = 8.6, df = 1, P = 0.004; Table 3b ). Hispanics in the BMI group decreased the maximum amount consumed by an average of 9.1 standard drinks (SD = 11.9; Table 3 ) at 6-month follow-up. The effect size was small to moderate (d = 0.29). There was also a significant decrease in maximum amount consumed among Hispanics in the TAU+ group at 6-month follow-up (c 2 = 86.2, df = 1, P < 0.001; Table 3c ). Hispanics in TAU+ group showed an average decrease of 6.2 standard drinks (SD = 10; Table 3a ) in maximum amount consumed at 6-month follow-up. Whites and blacks in the TAU+ and BMI groups also reduced maximum amount significantly at 6-month follow-up by an average of 4.7 (SD = 9.6) standard drinks per week (c 2 = 107.2, df = 1, P < 0.001; Table 3c ). Whites and blacks in the TAU+ and BMI groups reduced maximum amount significantly at 6-month follow-up by an average of 4.7 (SD = 9.6) standard drinks per week (results not shown). In addition, at 6-month follow-up, those with a college education (B = 0.42, SE = 0.09, P < 0.0001) or a high school diploma (B = 0.25, SE = 0.09, P < 0.01) drank more standard drinks on the heaviest drinking day than those with less than a high school education (results not shown). In contrast, patients with more severe injuries consumed fewer standard drinks than those with less severe injuries (medium versus low: B = -0.55, SE = 0.13, P < 0.0001; high versus low: B = -1.1, SE = 0.19, P < 0.0001) at 6-month follow-up (results not shown).
A significant treatment ¥ ethnicity interaction was observed at 12-month follow-up (c 2 = 7.9, df = 2, P = 0.02; results not shown). The treatment effect for Hispanics was significant at 12-month follow-up (c 2 = 11.9, df = 1, P < 0.001; Table 3b ). The effect size for Hispanics at 12-month follow-up was small to moderate (d = 0.30). Hispanics in the BMI group decreased the maximum amount consumed in 1 day by 9.1 standard drinks (SD = 11.9; Table 3a) at 12-month follow-up. There was also a significant decrease in maximum amount consumed among Hispanics in the TAU+ group at 12-month follow-up (c 2 = 57.3, df = 1, P < 0.001; Table 3c ). Hispanics in TAU+ decreased their maximum amount consumed by 5.9 standard drinks (SD = 9.6; Table 3a ). Whites and blacks in both the TAU+ and BMI groups reduced maximum amount significantly at 12-month follow-up (c 2 = 53.1, df = 1, P < 0.001; Table 3c ). Whites and blacks in both the TAU+ and BMI groups reduced maximum amount significantly at 12-month follow-up by 4.5 standard drinks per week (SD = 9.6 Table 3b ). In addition, at 12-month follow-up those with a college education (B = 0.29, SE = 0.10, P < 0.01) or a high school diploma (B = 0.39, SE = 0.09, P < 0.01) drank more standard drinks on the heaviest drinking day than those with less than a high school education (results not shown). Also, those with an intentional injury (B = 0.24, SE = 0.10, P < 0.05) drank more standard drinks on their heaviest drinking day than those with an unintentional injury. In contrast, patients with more severe injuries consumed fewer standard drinks than those with less severe injuries (medium versus low: B = -0.35, SE = 0.14, P < 0.01; high versus low: B = -0.70, SE = 0.21, P < 0.01) at 12-month follow-up (results not shown).
Percentage days abstinent
There was no significant interaction between ethnicity and treatment at 6-month (c 2 = 0.03, df = 2, P > 0.50) or 12-month follow-up (c 2 = 0.22, df = 2, P > 0.50; results not shown). No significant treatment effect was observed (Table 4b ). For all three ethnic groups in both the TAU+ and BMI, there were significant increases in percentage days abstinent at 6-month (c 2 = 44.0, df = 1, P < 0.001; Table 4c ) and 12-month follow-up (c 2 = 26.2, df = 1, P < 0.001; Table 4c ) with a 10% increase (SD = 33; results not shown) from baseline to 6 months and an 8% increase (SD = 32; results not shown) from baseline to 12-month follow-up. In addition, those who were older (B = 0.002, SE = 0.0009, P < 0.05), reported prior treatment for substance abuse problems (B = 0.06, SE = 0.02, P < 0.01) and those with more severe injuries (medium versus low: B = -0.11, SE = 0.03, P < 0.01; high versus low: B = -0.21, SE = 0.05, P < 0.0001) had a greater percentage of days abstinent at 6-month follow-up (results not shown). Those with a college education (B = -0.06, SE = 0.02, P < 0.05) had a greater percentage of days abstinent than those with less than a high school education at 6-month follow-up (results not shown). At 12-month follow-up, those who were older (B = 0.002, SE = 0.001, P < 0.05) reported prior treatment for substance abuse problems (B = 0.05, SE = 0.02, P < 0.05) and those with more severe injuries (medium versus low: B = 0.09, SE = 0.03, P < 0.01; high versus low: B = 0.18, SE = 0.05, P < 0.01) had a greater percentage of days abstinent (results not shown). Males (B = -0.05, SE = 0.02, P < 0.05) had fewer percentage days abstinent than females or those with less than a high school education at 12-month follow-up (results not shown).
Percentage days heavy drinking
The interaction between treatment and ethnicity was marginally significant at 6-month follow-up (c 2 = 4.7, df = 2, P = 0.09; results not shown). The treatment effect for Hispanics was significant at 6-month follow-up (c 2 = 3.8, df = 1, P = 0.047; Table 5b ). The effect size for Hispanics at 6-month follow-up was small to moderate (d = 0.26). Hispanics in the BMI group decreased percentage days heavy drinking by 20% (SD = 52) at 6-month follow-up (Table 5a) . For other groups, there were no significant differences in percentage days heavy drinking across time (Table 5c ). In addition, patients who were married (B = -0.13, SE = 0.04, P < 0.01) had fewer percentage days of heavy drinking than those who were single (results not shown).
There was a significant interaction between treatment and ethnicity at 12-month follow-up (c 2 = 8.2, df = 2, P = 0.02; results not shown). The treatment effect for Hispanics was significant at 12-month follow-up (c 2 = 4.9, df = 1, P = 0.02; Table 5b ). The effect size among Hispanics at 12-month follow-up was small to moderate (d = 0.24). Hispanics in the BMI group decreased percentage days heavy drinking by 17% (SD = 49; see Table 5a ) at 12-month follow-up. For other groups, there were no significant differences in percentage days heavy drinking across time (Table 5c ). In addition, patients who were married (B = -0.13, SE = 0.04, P < 0.01) had fewer percentage days of heavy drinking than those who were single. Whites and blacks in both the TAU+ and BMI groups decreased percentage days heavy drinking significantly by 7% (SD = 4) at 12-month follow-up (c 2 = 5.0, df = 1, P = 0.02; see Table 5 ).
DISCUSSION
Regardless of ethnicity, participants in the TAU+ and BMI groups reduced their drinking significantly at follow-up. With the exception of percentage days abstinent, there were consistent and significant interactions between treatment assignment and ethnicity, with Hispanics receiving BMI demonstrating significant improvements in drinking outcomes. While no significant changes were observed in percentage days abstinent, this may be a less Table 5 Percentage days heavy drinking. (a) Changes in percentage days abstinent from baseline to 6-and 12-month follow-up; (b) effects of brief motivational intervention (BMI) on percentage days abstinent a ; (c) changes in percentage days abstinent across time. relevant outcome in the non-treatment-seeking patient population identified in the trauma care setting. In addition, BMI does not emphasize abstinence as an outcome. The findings of a treatment effect among Hispanics are contrary to the a priori hypothesis that brief intervention would be less effective among ethnic minorities. Such expectations stemmed from evidence indicating higher rates of frequent heavy drinking, greater stability of heavy drinking over time and higher rates of alcohol problems among ethnic minorities [33] [34] [35] [36] As a result of these findings, this discussion addresses factors that may have contributed to the increased effectiveness of BMI among Hispanics and the effectiveness of both BMI and TAU+ in other cases.
months 12 months
The increased effectiveness of BMI among Hispanics may be due to several factors, including the fact that a majority of the study clinicians were Hispanic and spoke Spanish fluently. It may be that ethnic concordance between interventionist and participant impacted the effectiveness of the intervention through several mechanisms, including cultural scripts or ethnic-specific perceptions pertaining to substance abuse. Cultural scripts are patterns of social interaction that are characteristic of a particular cultural group [37] . More than being indicative of personal values, cultural scripts are values and beliefs that characterize a particular culture or ethnic group [38] . For example, the general tendency to anticipate positive social interactions may have influenced Hispanics' response to BMI positively [37] . In the Hispanic culture family relationships are bound by a strong sense of loyalty and reciprocity [39] [40] [41] . This may have contributed to the likelihood that additional support would have been provided to Hispanics. Additional support and advice such as this has been suggested to be an important potential mechanism of change in brief interventions [1] . Perhaps most important to the context in which this study was carried out, Hispanics have shown greater willingness to adhere to the advice of medical professionals, who are perceived overwhelmingly as the most credible sources of information [42, 43] . While no concerted effort was made to tailor culturally the training of study clinicians or the intervention itself, an unintended consequence of efforts to recruit and retain Hispanic participants may have increased sensitivity to these and other cultural scripts which may have influenced drinking outcomes differentially among Hispanics, particularly when there was an ethnic concordance between the patient and provider. While it could be conceivable that cultural scripts influenced self-reported drinking differentially, however, there is currently no research indicating that the validity of self-reported drinking varies by ethnicity or level of acculturation. Moreover, there is no compelling reason to believe that this would have influenced self-reported drinking differentially by Hispanics in BMI and TAU+.
There are several possible explanations for the observations that TAU+ and BMI groups demonstrated improvements in drinking outcomes. It is possible that regression to the mean led to observed changes in drinking outcomes. However, under-reporting of drinking is arguably more likely immediately following an injury when the financial and legal consequences are typically of greatest concern to the patient. In addition, other randomized controlled trials must contend with this possibility as well. In addition to the injury event itself, two limitations of the current study that may have influenced the observed reductions in alcohol intake are the number of patients excluded from participation in the study and follow-up rates. However, these are challenges for other studies conducted with injured patients in the trauma care setting. For example, the recruitment and follow-up rates in this study are comparable to similar studies and the injury event itself has not been accounted for in these studies [1, 2, 5, 53] . As a result, other factors should be considered as possible explanations for the observed changes in drinking.
The extensive assessment of drinking and other injury-related behaviors that were conducted for both treatment groups positively is one possible explanation for changes in drinking following both TAU+ and BMI. A number of researchers have speculated that assessment alone can contribute to positive treatment outcomes [44] [45] [46] [47] . However, Deappen et al. included a delayed assessment control group and found no evidence for assessment reactivity [48] . In the current study, assessment took approximately 30 minutes and was sequenced in a way that may have approximated the intervention condition. The structured assessment may also have precluded judgemental statements or providing unsolicited advice, i.e. interaction styles that are inconsistent with the underlying principles of BMI. Thus, a less sophisticated involving structured assessment and personalized feedback may reduce drinking effectively for many patients. Alternatively, brief intervention conducted as part of this study may not have been sufficiently potent to effect drinking outcomes above and beyond assessment among whites and blacks. Longabaugh et al. suggested that brief intervention alone may be less effective in the emergency department because urgent medical care necessarily takes precedence [5] . Finally, while this study represents one of the first studies that evaluated the treatment integrity of BMI, strict adherence to TAU+ was limited in scope in comparison to procedures to maintain adherence to BMI. Thus, it is possible that some bleeding between BMI and TAU+ took place and that this confound varied across patients, the study period and/or therapist. This may be particularly true of patients who reported more severe alcohol problems and were assigned to TAU+. More recent studies and meta-analyses of brief intervention in the trauma care and emergency department settings have also observed similar outcomes across treatment groups [49] [50] [51] [52] [53] [54] [55] . This study, together with similar studies, suggests that the effectiveness of opportunistic brief alcohol intervention in the trauma care setting and emergency department setting may be more complicated than initial evidence suggested. As trauma centers and emergency departments begin to implement screening and brief intervention, the field will continue to benefit from additional research investigating the factors which potentially impact drinking outcomes. While generally effective, there may be essential elements to the brief intervention, particular contexts in which the brief intervention should be provided or particular patients for whom brief intervention is most effective. A multi-site randomized clinical trial may be the most effective means of identifying potentially factors influencing the effectiveness of brief intervention.
